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(57)Abstract: 

PROBLEM TO BE SOLVED: To materialize LDD structure without 
increasing the number of processes of doping, and reduce the OFF 
currents of a thin film transistor. 

SOLUTION: A silicon oxide film 12 to serve as a buffer layer is 
made on a glass substrate 11, and thereon a polycrystalline silicon 
thin film 13 is made, and it is put in the shape of an active layer. 
On the film 13, a gate insulating film 14, using a silicon oxide, and a 
gate electrode 15, using Al-Zr alloy 10 atom % in Zr concentration, 
are made. A silicon nitride film 16 is made to cover a part of the 
gate electrode 15 and a low concentration impurity implantation 
area of the film transistor, and then impurity implantation is 
performed, using phosphorous ions. 
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ft*. cfttc»or8E3^nfii"c©^D7T-rji'«. -r^- 

-y * > f - f > y&fr&x 4*y ©®s#?5t£fT 40 
?b>&i>fattt&©4*>a. w^tfp-f^>©^Ji6 
r p h mcifci, 2) a * ym^&x s n-s tc#> £ e n 

[003 0] TFTCDV-ZRVh'ls-OM® (HI© 

13 or a, y>(PH*>tty-F*6»Bi 8(£3s 

5nm)£iILTpoly^Sii}HC&A£*'l£,, %®tc#>, 'J> 
(P)ifie¥^Bia2rS3«^L/fc«ia ( 1 3 b ) <DW 

^fitt^8x 1 o^/c^-cfts. cncc^LrTF 
T©LDDM$dSll©l 3b)rti'J>(P)Yt>BL 
DDvX^T'ftSafb>";3>(»$100nin)iy- Ftfi 50 
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»&©&{ b ^ 'J 3 >(J? 3 8 5nm) Z M U T pol y-Si * Kft 

(p)?ia>&M»-sfc*ic«. *-r. afti"; =o»»£ 
ffi{b2/y3>iSJS«cjfttt-r-5/c*sR*r©aA'f*> 

<D¥-%)ffl%<DikZl\W-?i> a 8 0 K Vtcr y >?r££A t 

fc^©-f-^7R^©tb{i^ (»2) rH2n* 0 
[0 03 1] 
[32] 

Rp(SiN )( )/Rp(Si)=6 1. 0/7 9. 0 = 0. 7 7 

[0 0 3 2] SiN« (lOOnmVSiQ, (85nm)^ji^ri£A3^l 
y >(P)tlSWSiQ I ^ (1000/0. 77+ 85nm)214.5nm?r 
ffiOTS i tpicaA5n*y>(P)igSil|ffii#x.^ 
C 02 rtJSiCMif * s 85nmrft 85nmW|5$ 

»Si*rft?>©-e, SiaJi214.5nm?rffiL/raA$tl-5 
ti-^f Ctt (214 . 5-85 . 0)(DffiMlcm L X » 3 6 Si i © Si 
d i©¥^m?8It*H-|!cr S-iMI* 5 * ») . feWKC L D 
D«J* (H 1 . 13c) 0^m\m.mX 02rtt«T 
©»* (»3) T^Sh4JB!lf©ffl«K:ffi^-r4. 

[0 03 3 ] 

[33] 

(214. 5-85. 0) X 98. 9/T9. 0 + 85. 0= 245. 8 (nm) 

[0 0 3 4] B2-C£T#0^7*-C^OfcJ:55c. L 
DDM^c©S i (01©1 3 c)(caA3h* y>(P)¥ 
*Wft!fftt 9 x l 0 1 7 /of T ft 0 , S D M$©&Affi 8 
x 1 0 l V™ J it#bT2tfT{g'$3ftTl>£ o C©^^ 
K*HiSffi|©ilfi*ffi'fefflt»-5 C iiCJrO , -JgO^K 

«axriMt©aft &<iw« mmxMixsim tun, a 
[0035] m&mw&&: a 1 coK^ufcHWb 

-> >J 3 > (J13 400nm)^ 5 1£ ZMfSffiWiWi 1 8 ^ ff^tSf 

*o Jinmui(z^7 > (sin, )fc zvmmom&tfz * 

mi>ftftmc VDJCJ: «5S®S^40o'C«:-c^fiXLrc„ 
#Hra«S*B81&&PSK «400°C. 30^tia©iUi®^ftO 
^^/cib. c©KlXgJ:»)5t(caAUfc , J>CP)^*> 

y 3>cb©*^«(^> y y > f 

Xv^fflWRMM y 7 2 # - K#A 0 fco ? F * 
ffitciSajS***!9:Al/T:jSrttSi*S*ft*ffl(,v 7K* 

1 T o r r ©ME»HmT, ^J3«ffi*8 0 0W, 

sK3 5 o "c, mmwm 1 2 ofricxmt&Ltt, ymy 

(A12 0 : 700nmiTi2 1 : lOOnmfMfJII^JfJj&L' T F T 

[0 03 6] 03 (a) ttfi£*©TFT£^@ft£tL7c 
L D Dttjg*Wr4 TFT©Fl"f >«Sfeld©^- F S 
EVqKStt (Id-Vc^tt)*^ Lie fc©T* 4. H 3 (b)4C 

s«©«ia^^r„ S'J«l-/ct f T©-y--r + 

*MMW= 1 2 fim. ^ + *7bgL= 1 2 /zm-CftS., 
F U-Y >^?jfi©!«jmti. FU-4* >^I£V d * 1 0 V-5E 



(7) 

11 

[0 0 3 7 ] L D D«Ht*J*lfcfc(,»tie*©T FT (03 
(a), M W) . A L = 0 ) •CWTFTASO f f ft 

iPrsK^no f f «8fewa*rra. c©j: 

O f ffl»t?Off«S«^* < . «E«J#*©ffifP£ 

03 (a)©A£ (o ) . tCfcRJffiWr^Uc 
LDD*tt*Wr5TFT©«i*-«EE»tt*wT. 0 10 
3 (P) «LDDS(AL)0. bum. 03 (^) «L 
DDfi(AL) 1 . 0 i±m<r)m£~Cfo v ) . LDDfi©ifA 
1 1 fcKO f f «»fflfejfcj>-r £**L D Dg# 1.0;/ 
mtliTBOf f Siifciifclt&RIl/fc. COJ;OiC03 

(^) «C^OfcLDD»JS*ffll>SCiKJ:i3. TFT 
©O f f *»(Vg=-2W)*i4ffiy±ffi*r£fc. 

[0 0 3 8 ] lite, *lfi»TttLD DfJ©77 9 
£ b Tgj b ^ 'J ^ > CJf 3 lOOnm) £fflt, > . V >S Aft © 
Wt*E 80KVKTTFT 0 L D D&® 

OlMtlMtBilti^ 'J ^ »®J?<?Mt~ SCitSD 20 

fflt, » r •£> ig^o^m^f* h ft 5 . 

[0 039307 U*HJteW<DT f f" •* 7^ h »J •> 9 X 30 

-ctt&offift 5 4 ifltofc-r s MR l- ? > s> x * 5 1 wjts 

5>i?X $ 4ffl^X««M(C-M05)«it(CTffM$ftT 
OS. &iBsS?«»Ji h 5>yx * 5 1 fcTjfi B B B @*©g 
0Jtf}C LC*^«T S C i Ct«fc I) Hft^*tT-? TO 

ftiltc »&HS©f^fflrartT©fI^t^£[S]± 
3 3 /ci6ffljrjga: (C S)£« 3 ft 4 . 
[ 0 0 4 0 ] 0 4 ttffi»@K*$l&-f *p-chSR 40 
J>x £©t£j§Ifl£> 0 5 KKftlift££Jife? S p-chS 

a. 

[0 04 1] ST04~6©(a)tC^-T<J;^CC^5XS 
«tl Hc^^r-U Zi44«lti"; 
300rar#MU ?7X7C V Dj££fflOT#HW>' y ^ 
>(a-Si)l 3£J?3 85rroltfB"f ^OTa-SiM^©* 
4/ctf> 1 Torr©iSEa*#H^,TT450 1 C, 9 
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1f~T--iWC-Ca^Sii!«r*ISS<fcLpolv-Siii 1 3£ 
J^RR-r 4 . a-SiKOflg&ftfcT poly-Si b ft 
». 0 4 ~ 6 © Ca)(C^T X 5 JC pol y-SiJH£ TFTCi 

wcjmi o . 1- mm 1 4 1 & mite y 3 

J¥385nn^j£T&. y-l-WF* A"l-Zr££(Zr 
jSS 1 0JST%)ftJf 3 300nn*9b»-Oy- h^S 1 
5©^tfrCjj[]IT&o iMEfg-©^- hUfeip-chiSlI 

»@B»©p-chiiia h 5 > ^X ££&(0 4 )tC©Ay- h 
USSr^U i8ttigi85|5©n-cHfflg h 7 >S>X £SP 
(0 5 )fc J: ^Wl*2B©n-chSJi 1 ^ > V>%. £ (0 6 )tcBB 
bX\mWLYvyV%%±W*mftmXMt~irZ>. 0 
4 - 6 ©(a)Ct^Lfc^-©y- hffigffJfiSXIlf*, p-c 
hKKh^^y^ifOy-^ • KU^>SH^fiS©fcfe 
*0*(B)^^>?:aA-rao *^^«^3}->F-t:-> 
i / a?rfflOT*^"^©l0f*a%> > ^'5' >(Bz K> 
i^ift 5- X v it J: 0 ftm • J * > i b L ?c © * flniiMff: 
60KV. K - X"m 2 X 1 0 1 5 cm" 2 tC T'& A b fc 0 * 0 
Aic J; •) p-dvjSflS F7>^^OV-X- KU^f 
K p ' £M£WI$J$3*i&tf. n-chWJB 1 v >V>* f SP 
«y - I- S@{C T "? ^ 9 3 ftT t » £ fcW«f/!>iftA 3 
ft&O. 

[0 042] -3Cir*04-e©(a){C^;'rd;^tC^z:© 
y- h «g^ai@ic J; 0 n-ch|gjg h 7 >i> X £ (0 

4 , 5 )©y- nMi*j^fiE-r4. mr©y- h*©^ 

D D vx 1 6 &Mf&ir2>. *L D D vx^BHjgggB© 
ivcWiRh5>^*»{c^JsS3fti (06) . 4fc. 
IBftliP8SIJOp-ch»K ^y^x iJfflJfttSa-r 4 i 0 
Bf&?6 (14). LDD7X? n-cN»R h 
5>t>X3?©v-X - KU-^>(SD )^»fi£ffl© y y 

CP)*aAi 7-rs. y>t*^^> K-br>^tt*fflo 

T7f<^-X©10f*a%*X7 -f >(PH 3 )^riS^7'v 
XvtciD^JH • -f :t>lbL/fc&©&tt]itliF±8 0 K 
V. K-Xfil X 1 0 ,s an- ! {t-C#AUc o fcRm& 
Alt**) mum 1 VUW bit <t ^> 6Cn* M© S D«R«i rf 

gg©LDDfiBia%-fs^fiR-rs. 

[0043 ] iWg2^tt«jaA«. 06 ( c ) (CTnLfci 
i 5tClijRffl««:a^«tt4 1*^0, 04-6© 
(c) (C^fct^iC, WtitZ-") 3>(J13400rm)^6ft 

ssna*fi»Mi «iaia«ustt^ ; 7>csiH 

,)fcj:^Bt*©^^X^fflO/c^ECVDlcJ:0a« 

fig 400°CiC r ^ b fc. *l(a^M^)5jcB$iC »400 

T5fetcaALfc*-5SR(B)*iii>* y >(P)-4- ^>©ffittlb 

y ^ >*©*^fflc^'> ^ y > ^> F)*iRa b^tt 

|&)±£06to&*S:^XvtoS£tT5. 
[0 044] TkSR^^XvJSffl^. 04-6©Cd)4C^ 
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12 0: 7O0nmtTi2 1 : 100nm!ilIi)£Jf$l&U£mift^ 

[0045] *9mw<Dmmfimzm^z>zticj:r>m 

S^KSfcfl§t> £ T ^f" -f Xv h y 9 £ X 7 U -f tCfc 
1>T , L D D$jg£ IT* 5 0 f f ®£©^ S SH3R F 7 
>>>Xif£, Sii«iffi©ffittlllSb7>yx5«%g|— s 
fLbtcffiffifc Xa -fe x tcr fpjsRBItfi t ft o fc. #7 i» r 

tcttz, mmh7>isz$(DftMmffi&-A%8icm : m-c 10 

tfcCiCCiOit^rOh^X h©(SjJL i>PXl--rJ> 
f 0 0 4 6 ] 3 6tC*iiMOSMa^l^Ci(C 

<£ >5 fxhisn h 5 > v x * w$©* ymo&xmz®. 

Wmt^X d 0 § tc a * $ toDttAllilK 

(IU) ?^3ft£„ n-ch»|®h7>yxXW^C,>- 
chSIi h 7 >^X*g|UC|!p#&AStt5 "J > CP)**** 
g£*#!rc»02©l 3b©M«-CA->fct>©3bs. 
tffCttL D DM^X ^WCC-Cp-chjf M h 7 >i?X £3$ 20 
£W.m.Wc®*>, y W*>£&ATSfci*. 02©1 

AI@©X;U--X-./ h#2. 5<§(<:fr±Lfc„ 
[0 04 7 3 ft*5, #^W^«LDDM«©-7Xi7 
tLXmti; V 3 > (Jf 3 100nm)4ffl(,». !/ >&AH#© 
Jna^8 0KVfcrTFT*fl3jLfc*J. LDDI« 

©;Fi«iaw^> 'j ^ >mmzmw.t acirsD 

^ y -zy&mwcft. ctiZMitts y 3 ytmtzs y n 
>i<D«l)gib-C*)|g|^0^**stf6n^„ 3 etc. 
L D Dim®-?* X £ UXmtiy ') 3 >JgfeWCTaa4£ 

D Dlf jiSrBST F T©&tti£ffl L/c 
igSJ)HKSP©n-chl5Jgh7>yx^(i:ffll>-C*)0 f 

[0048] ±tecD J: 5 tc#3»j©ii)ii h 7 >^x % 

< C £ ft < All [CffiX "JIS £ ft ■» fc. 
[0 049] *gR h 7 > ^ X X £$ H B a il7j^{gffl7 * 

f^vF y ?**7 WfcflH^citc.fc'JSIIhv 

>^x x©f#$ms#«4> l . m&'** 'uommmsm 

[0050] S/c. JfBF5>i>^if*JLDD»jS*# 
f SCitCiO^tChb^-CAC-^DCX h UX«:*j"f 50 
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xv h y v W7Mr«, K-e>yie**«< c 

£ft< LDDlfigfDfiOf f **MR>7>yx*£|| 

Eg£mm©is&»g^jgi h 9 > ^x ^ %[Bi-a«uicc 

^3PKaA3ti4 y >©££fSi$-T-S C i^p'rt. p-ch 

ff^Bfo^^^aAS^e OKBUSfcfcftAiSoxji/- 

h^2. 5fg|S]±Ufc 0 
[0 05 1 3 

[ 3 «±I^BJ L- tcM <9 . B« 12** WOfWS h 

7>^X ^ CCj;4i«. y n >S)i?:ffittJlicW 

0 . 9 1- t V - X *s J: iyt F L-Y > ^ t <Dffl CC 

ffi«flCTttaaAfi«*^-r4?9JR h 9 >i>X ir{C*jt> 

j^fiR s nMffiy - b *&m t 6 ft s*ei* 

H^ISSa^^aA^io^WaAvx i/ £ f^rffi 
C £ K «fc . y - **it«fi«Lf#4 L D DlSig^ 

[0 0 5 2 ] tltX&Wnm&WmBHTZTj -7-? 

h y -j i? x 7 u -{ k. J; Mia**B^©SJi h 9 > 

!/»^7PVT*oT. play- hSffi©~g]5^i*ffl 

e. ft 5 BuiattiK^?: BiiiBSii h -7 > y x it cofsiis^ 
«iftA«g^o^*fi^Avxi'£o-rfii^. ^ogrria 

«*W|3Ei«|g«i@KaJ©p-chaS)« h 7 > y X * L t 
HSCiKiO, »Ji b 9 >^X ^©^tSS^i^ii> 

[005 3 ] KTie^lBWOffiR f- -7>^x i?©MiftS"f£ 

/CflUifl*|6BJ©?I H B H l!l^g«7 ?f^7hij.;« 

7 u -Y©Kig^c J:ntt. jfiS^SBfflT 2 t- ^ X' 
[Hffl©®mft^3 

[ HI 3 *»"J8©-IUfifi*0» M h 5 > x if ®fF» 

[ i3 2 ] ^m<o-mmm<Dmm v =? > y x if ©<^.m 
is© * > f- f> xr©. m 3 ^(^r ©^^Xo 

^ T -f Jl/ 

[03] (a) «Hl©S£i^S*ffll»-C/inHl/feit 
Hh^^yxifC^-^EfiFtt^-rX^^. (b) 

B9J£BKH 

[04] *l6W©-HttiffI©?RS^^KiIffl7 ^ r v 
X? h y v i?x7 u-f ©fRSig%^f|RfflH 
[053 *»w©-mse*o?sa^s»iBffl r * f < 
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15 16 
zf~7 Y y y 9 X 7 U A (DtmxmZfTsTfftmm *13a: Jttt^es*/ 'J3>(ft* 

[06] *^©-*jfeM©»,a*^gfflT f t- -i 13b: (ffi?a®^atJaAMiBJ( (L D DfilteJb 

7'v MJ^MrW ©fESmi£^ 1T»T ffiH 1 3 c : iffi?lM«^&AftliS ( S D fitejo 

[07] W^O-IQiWcD^II^MSfflT^T-^ 14 NfiSUcKlt^'^^) 



7'v I- y y i7^.ru^©7n^ £H 


1 5 


y- hSffi(A 1 -io^% Z r ) 


[08] mtwcoLDDffi&mmvvyiJzzMm 


1 6 


LDD7X^(ifb'j3» 




1 7 




[09] ^*tfiJ©iIi5Rli®C L D D >fc?R£ 


1 8 


JBfflH^flcBWfci' !/=»>) 




1 9 




^t'ffiTM0 10 


20 


SDSBi^CAl) 


[010] uKwommnmc l d Dmm^m^tcm 


2 1 






3 0 






4 1 




[011] l£*M©!Ki5®f: L D Dffiitzm^tcm 


5 1 


iSM h-7>^X£ 




5 2 


j££ffl|gflblll» 




5 3 






54 




1 1 : ^7Xlf 


CLC 




1 2 : ^'j7 7-l(Ijti"Ja» 


CS 





1 3 :#3M£ B V>yrJ> *20 



[01] [02] 




LDD«WS&L 



(10) 



WfflW-Q - 2 4 6 5 5 8 



[03] [04] 




[H5] 



BKHII n-th TFT 




tSHPP 9-246558 



[07] 




(b) 



53 



52 



fir 



T — ™ 



54 



fr- 



it) 



(b) 



(c) 



(a) 



(b) 



fc) 



[138] 



» » I 1 M 




[0 9] 

EKfiK p-ch TFT 




1 1 * 



02) 
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[010] 



ia> 



(b) 



(c) 



(d) 



(e) 



n-ch TFT 

* * * 




[ill] 

BMW! n-ch TFT 

(a) lit 




(b) 



(C) 



td) 



(e) 



%/////// /A 




rr rr n f 



n + n* 



